several months without ACTH showed no decline in their steroidogenic potential when eventually restimulated.
These observations made on normal adult rat adrenal cells have, incidentally, helped in understanding the properties of cultured cells derived from a murine adrenocortical carcinoma which also show a retraction response to ACTH (Yasumura et al. 1966) , but which secrete 20-dihydroprogesterone and derivatives thereof rather than corticosterone (see Kowal 1970) . These tumour cells thus resemble the unstimulated normal cells, but differ in the failure of 21-hydroxylase activity to reappear on stimulation with ACTH.
We are currently examining the steroidogenic properties of confluent monolayer cultures prepared from the zona fasciculata-reticularis of human adrenal glands removed mainly from patients with mammary carcinoma. Although monolayer cultures of fetal human adrenal tissue have been prepared previously (Stark et al. 1965 , Milner & Villee 1970 , Komissarenko et al. 1971 , detailed studies of normal adult cells have not been made. Successful cultures of adult human cells have been maintained for periods of several months, both with and without ACTH. These cells showed the retraction response with ACTH and cyclic AMP which may be responsible, in part at least, for the formation of 'pseudotubules' in the ACTH-stimulated human adrenal cortex in vivo (Symington 1969) . Cortisol and corticosterone continued to be secreted by the human cultures at a steady rate with ACTH, in amounts comparable on a per cell basis to the quantities of steroids secreted by the rat adrenal cultures. Withdrawal of ACTIH resulted in a slow decline in steroid output over several weeks and experiments involving radioactive steroid precursors are currently in progress to determine what changes in steroid-metabolizing enzyme activities accompany this decline. Restimulation with maximal doses of ACTH or cyclic AMP again resulted in the complete restoration of the endogenous steroid output over 4-5 days.
Preliminary studies have also been made on monolayer cultures of cells from several adrenocortical adenomas removed from patients with primary hyperaldosteronism (Conn's syndrome). In the absence of ACTH the cultures showed a slow decline in cortisol and corticosterone secretion, with a similar decline in the secretion of aldosterone. Stimulation with ACTH resulted in a rise in the output of cortisol and corticosterone. A complete interpretation of these results awaits the establishment of the steroidogenic responses of normal zona glomerulosa cells in culture.
These experiments have shown that the differentiated functional characteristics of adult adreno-cortical cells can be maintained in monolayer culture. This technique therefore enables the trophic responses of intact normal and neoplastic human adrenal cells to be examined over long periods of time under defined conditions, without the limitations of experimental manipulation associated with other techniques.
Dr F Starer (Westminster Childreni's Hospital, Vincent Square, London S WJP 2NS)
Radiological Investigation of Suprarenal Masses
A wide range of radiological methods is available for the investigation of suprarenal masses. Plain films are obviously the simplest, and therefore first, investigation; they are often unrewarding, however. An adrenal tumour in a patient with Cushing's syndrome, large enough to be seen on a plain film, has a high chance of being malignant. High dose pyelograms with tomography may also be helpful. Air studies are used in some centres, but in the author's practice have been almost entirely replaced by angiographic methods.
Most phiochromocytomas can be shown by main-stream aortography but it should be realized that a few will escape detection by this means. One should then be prepared to perform venous sampling for catecholamine determinations. While there have been a few complications reported from aortography in patients with phieochromocytomas in the recent literature, it is still a wise precaution to use an adrenergic blocking agent before carrying out the examination. A drug such as phenoxybenzamine (Di-* Section of Urology 187 benyline) can be given for three to five days. The patient's blood pressure during the examination should be monitored, and a wise precaution is to have a drip going, with phentolamine available if there should be a sudden rise in blood pressure after the injection. Pitfalls in the diagnosis of these tumours include multiple tumours, which occur in about 10% of these patients, and the opacification of non-adrenal tissue, such as lymph nodes, splenunculi and tumours of brown fat, which are apparently more common in patients with pheochromocytoma.
Angiography is also the method of choice in the diagnosis of adrenal tumours in infants and children. In the author's experience this can be carried regularly and safely, using a suitable modification of a standard Seldinger technique, at any age. In selected cases it is of the utmost value. A number of examples were shown in which angiography had been crucial in making the correct diagnosis.
For the detection of cortical tumours, selective arteriography or venography can be performed. It is considered that venography is the more sensitive method and there are reports of tumours as small as 3 mm having been detected by it. This method also allows confirmation of the radiographic findings by estimating steroid or aldosterone levels in the suprarenal vein blood.
Unfortunately, venography also carries a higher complication rate; this is particularly the case in patients with Conn's syndrome. The complications are due to hmmorrh4ge and infarction of the gland, sometimes associated with thrombosis of the vein. The incidence of complications varies widely in different series that have been reported, and many large series have been collected without mishap. The incidence of complications is clearly related to the technique and skill of the operator. Some of the factors which may increase the complication rate were discussed.
The following papers were also read: Hyperaldosteromsin 
